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(54) THIN-FILM SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain a method for improving the 
reliability of a semiconductor device such as a thin-film 
transistor(TFT) being excellent in characteristics and 
reliability. 

CONSTITUTION: In a process of forming a 
semiconductor device such as a thin- film transistor(TFT) 
on an insulating substrate, a film 102 composed mainly 
of aluminum nitride is formed and then the 
semiconductor device such as the TFT is formed thereon 
directly, or a film 103 composed mainly of silicon oxide 
or the like is formed on that film and the device is formed 
thereon. This method is applied to a thin-film integrated 
circuit wherein the semiconductor device is integrated 
and, in particular, to a liquid crystal display of an active 
matrix type. 
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Tt)J:v\ (04 (A) ) 

[00461 -tLT. ^mmmr (mmhtKUT 

A^^y. izSSJ±) . 5 50*0. •C4~8^. WitfS 

*«?L4 0 6<^4H)»<5>yi;3yJ84't»A3iX)t. --x 
^Mi. T^fUyrXi^V^ytzfetLXii. l!H««fc:# 

<m&4 1 o*5ite^L^. L.*»L. vico^^rctiigfi 

KlSiaflai. ?L4 0 6*»<s,^3BWc:j£*«'). HcO^BkO* 
i6jfe:tsafl:A^L. ^4 0 9*«|gafl:L^. ««4 

S«4 08li5|a|gfiftft«Tft6. 

0 5*^V^t . --/y)Vm.A 0 6JjU1-*>'i>ftALT. 

ff*L<=5:36»o>i. Lidlfi-yX. vx^K4 0 5tt. * 
HiiJ^oJ: a t:iJ^^:< 1 1 5 0 0 A{4«fi55rCifeofc. 
(B4 (B) ) 

[00471 c:oxs<oafc:. ^<07:rMJy^^57 

T. TFT<OStt<oatt«4 1 1 ^fBALt:. ZffM. 

as {^h*>, mkftmi4 0 9 b^&im&4 o s 

<^)i^) . t5Xx/-yy)Hm. ^x^tifzmm4 1 

mazaux . - -/ ^7P7^<^S$^§»t5:vU 3 trr 
n^-JRfc^AL. «r*r|6i«*Sfifl:1S«4 09«**TF 

[0048] 04 ( (C) a. >'>;3>'K4 04<0X>/ 
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ttJl4 1 l±Jctt. vx^JiltjJ:tX7* Mx>^'xh4 1 

IS4 0 3tX.y^>:/$tl^. (04 (C) ) *IS<7) 
Si. ^^M^i^xhS^iOSIIL. $^fc:. S§ffii4 1 1± 

J^fcli. ^^j:< t i>'?xi'mf^m^ 5 0 OAtitf. T 
J||!||*5X^^:^^^3*L5) Cltjma-Cifeofc. 5 00 

[ 0 0 4 9 1 1*> L=5rf)«'^. =t«stprrn. Tausfc l 
•c« 7•yfls^l^t:J:-:>Ta^:^^:x-!r^>'^^^tl^rv> 

cow? ( 1 0 0 0 A ) tc:T*<7)K<t^K4 0 3<0ff $ 

t (=2ooA) iMxjtmr^^t.*) . 

[00 5 01 CKOioferSttflSrJPfigLfc^. 0. 5~ 
4jumC:i-C{iO. 8—1. AtJLm\{L\:^9^\>-ymt 

3K*3 0~180»S(»U SSttl<^ftfl:*$i?.fc:l» 

tiRTP) . ssjisoo-isoox:. ft^nttg 
oo~i2oot:, mm ioox:i:U^. c:<^ias 30 

t:J:r>TS^:S^fC&ot. 0li.Jf. fitt«4i irt 40 
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t J: oT5$ 10 00 A<DiS^l^lS4 1 3 S^y-f Mfe 
HRfcUTlfilSLfc. CVD<DSft:i{rxi:LTttTEO 

S (Th7 • Xh:^v • i^^y, S i (OC2 H5 ) 
4 ) ^j^F(Ofi&iaSU3 0 0-5 5 0 

•c. «i.ar4 0 orfc Lit, 

[00521 vummt-^jihm^mA 1 3 

4 1 3 5/ U 3 >1SttJB4 Ilk (^jBai^-ec^SefiFfc: 
[0 0 531 ?l$^v^T. xyN-y^yy^^afcioT. 

W3 30 0 0—80 0 OA. mtti50 00A(7)T)Ui 
-"^A (0. 01~0. 2%m;ijr>'5/'>A*^) S- 

-•>A«««*JJ:t;tiS»<^>miii*liSWkLT. 

%^**i:tx^l^y^^Uri-;i.igjB[4'-Cffofc. #f>*i 
fcKfl5ft«<0W$J42 0 0 0A-C*>-5^. CKOipCL 

mmm) 4 1 4isxvwm4 1 5»^L)t. ^^'^ h 

4 (D) ) 

[0 0 541 iJ?fc. >f>fyK-e>'^^&(7'7XvH- 

i^v^^at ) fcioT. mmm < v-x/h 

*aainLfc. H-lfy^<;yxl:LTI47*X7^>(P 
Ha ) 5^fflV\ Jlfia[«JEi&6 0~9 0kV. mttiSO 
kVkLt:. F-X4J41X1 o»6~8xi o»5c 
m-2.0|x{f. 2Xl0»5cm-2fcl.«:. C<OJS». N 
S<9?9t!Afitt4 1 6 k 4 1 7imiL^ilfl, Z<^fm 
imSA 16.41 Tfctt. f-^>^$^Ulf>f HSrJg 

[00551 -e<^. U~-f-^<mMlzX oTT-- 
/Hfr>fc. I^-if-^k LTti. KrFX^i^vW- If 

— (»:62 4 8 nm. >''?;l'Xl|i2 0 n s e c ) ^muit 

fN4. X:*.;Wf-«afj^2 0 0~4 0 0 m J /c m« . 
mif2 5 0mJ/cin2 i:L. -*^fcO§2~10 
i^3-yh. 0li.Hr2>'3-yhtS«L;t. Z</)U-^-^ 

mmizmSLi 2 0 0-4 5 ox:sSk:Mfe^5c: t 
[00 561 tfc. ^iOXigli. isra-ifilSi1-3iacJ:4 
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ISAikUfc^lgg. iJtJifiJi-tttJft'^^A'lO's-lO 
"cm-3ai»D$ftfclh&@S^li»lRS*l^<. 1 

0 0 0'CVJ±<mT~->UiH>mictimm:T-- 

/PXgttJV^-Cfc. l3&>Elft:li**s^Sii;t|aW^r«« 
100 5 71 3 0 00-800 OA. Mi. 

if . 6 0 0 0 A^eHi^K4 1 8im^»&mt lx 
r^x^cvDmizxr>xm&tti. ^i<^msi&smb 20 

SOOAOITOKIr^t. C:iVN*:?-c:^>^^LTB 

^«e4 1 9i&^jct>:^. -et-c. 

•/fl:*^ (HF/'NH4 F = 0. 01~0. 2^ mi 
tf. 0 . 1 ) ■CX y^y^LfnyrJ'^ 2 
2. 4 2 3^«JftLT. :&S««. Witf. m.{ti-fy 
i:r;l^s-'>A<7)^^MtJ:oTTFT<J>Sffi • Bia4 
2 0. 4 2 1 S-mtfc. fifttc. im£&^**#Hm 
•C3 5 0"C, 3 0:^<OT--yl'$^ffV\ TFTi&ffl^ 30 
(CfllJ£t3&^f(c|9ft»^t^. (04 (B) ) 
[0 0 58]2|s^lttBHrC1i!^fc:. 3>':J'^'^*-;^4 2 
2. 4 2 3{i^4^<^SSa5t:ja«L.. -a»4SttJi*-<?. 

Sttfi<TFTJ^mt-6C:i:4<'C^fc. 05 (A) t: 
I^WRVHi-yXamLlt. TFT*J:36»ii>fi>tS$^S^ 
Stt®4 1 1 {iBSttt ^(Of^mizay^^ ^ h 
*-;l'4 2 2, 423 i:mtmi}>(>ii:^Si^jmizm. 40 

Lt:, mmty^ hs«4 1 5^)sii{ixi <^igjsi 

[0 0 5 9] 05 (B) fi!*<OTFT^±A»^>.a 

fcfiH^^. 05 (c) \z\t^(mmrp.Ltihff> 
•c. 05 (B) li^mtyif^xoiz. mm&y^ vm. 
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*<=5:r)TV^S. Clilli, 3y:?^'h*-;l'5 2 2. 5 
2 3S:?SttJi<?5y->^516. Hl^-f ^5 1 TtlBlfc: 

[0060 J Lii^t^ifit>^ ;i</)Xo^m^xiimm 
imi/^±^<^x^. hffi^s 1 5^^««i5 1 9 

05 (A) t5j:V05 (B) (om(^ijmimt 

imi^ifi. C:<^C:f:A»^>t. fia«055F^-C«. tf 

Aif>timm^^<. mm<o^ifi±^<^j:-?x\i^hz 

[00611 ciatM5D4^»WiT^'7^-frvhy 
meiz^^mm^m: *-f . fflS6 o 1 1 lt«. ^ 

-::i>'^^7 0 5 9i&fflV^:t. fi*Jt:, »«6 0 1±(C© 
SO. l~2*tin, ff4L<«0. 2~0. 5jum. 01 
xJf. 0. 3^in<^^r;WS:i'>A|g6 0 25-|ai«f! 

4tm^izRs&t^^^yi!fmizx^ximLti. -eco 

1*. X/<-y^"jy^<afcJ:oT^$0~10 00A. Iff 
i;L<{i2 0~500A, 0!;t.Jf2OOA<7)#StSV^ 
irftSES<7)T«!K6 0 3&»JigLfc. T«!lSJ«IS». © 
33 00—1 5 0 OA. mx.ti:8 0 0A</)m^(O^ML 

DSKlioTarS 1 0 0 0 A<0i?fl^|fi6 0 5^y>f 
hi&mt LXfSMLti. CVD<Oli»;!fXk LTttT 

[00621 ^$1000A~3/im. Wi. 

tf. 600 0A<?)T;PS-'>AK(lwt%cOSi. 
KttO. 1~0. 3wt%tfDSc^^tJ) imrFi:- 

j'^w^i>t<iixj^^^mizX'>xmmLt:. 

T. <0li.lf. «^i&(U8. OFPR8 

00/30CP) Srxeyrj-hfttJ;-,-CJg«L<:, 

iSaKfl^t:J: r>T9$ 10 0-100 0 Ac:^T/i^ 

u B!»6 06. Ymmeo7^m.i,it, z.tih 
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(A) ) 

[ 0 0 6 3 1 -E^ UT. ±M<n>mi. vmntizmmBL 
'i*Tm.^imtxmmitv. m^so o o a-2 5m 

3~2 0%<7)^'xy|gtL<J±i^3>>il. 

©SrfcO-Cftofc. JJ^gftM-eti, (30 
~80X:) 4'TmE^8Vi:l,, 2 0-24 04)-, 

\i::i.->xm»Lit. (06 (B) ) 
(0064l»:t:. VX^'608. 609Sr»*U. S 

L/i. ^\t. 3-1 0%<0)S5?S, nig. 

^t^lxii.. Z^ntiJih. >Mhmffi i5ti6 0 6, 6 07 
<0±iiitJj:tf«B5t^'N''J-V®<^l©Wl:!»612, 61 

fctfc«U m«f, 9«II«EE#100V-C120 0Atf5 
ISffl8^!ft*gglS$n>t. *IUtWt11. «Elil 0 0 

w&\t 1 2 0 0 AT*-?yt:. Ay-^^is«gfl:«i<^)5 

i3«^^*i<0-e, 50 0AfiLb6'»*L*»ofc. 

[0065] aaf '^^a, j^^y^nmrnamsk 
fe&qgjs^tiscifc-cfts. (06 (c) ) y 

^>fx.yf-y^^atcJ:->TRfl^K6 0 55rx-/f-y 

iEtt>f3j->'Xv^y:/*-H-etJ:(-^. ^/SU 

ttS*«l<xy^>^^L^r»,^J;dfc^SC:i:*«*S-Ci> 

PSiae^!|!rtix>y^y:^?:h.T. Ltdf->X. h« 
« ■ iI«<0Tfc:«Pfcr5ilfl3^S6 14,61 5ttx 

fcV^Tfc. Sfl:r;P5-'>AR6 0 2*?Xfy-»'t-^:S 

^*imji<^x^^y^(iattHi*, wk&m^ 
[00661 wsl. msi<rm^i^m^x 

t^^SaSimXcM^ 12.61 3*x<y^y^^Lfc. ^ 
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04t. vwm. (i^*)%y^ hmffifc-e^o^aii 

9 0kVfcS»6t:^U. H-Xfi^ixi 0>3— 5x 
10»«cin-»tfi«>fc:Wf. «iS616. 617{C 

10 X9ck<fms.iffct, Z.<r>lt\h. {i«6 16. 6 1 7»4 

Whxmssmmi^tfih. -fs. ±fc:y>f Mft 

WSk^ 1 5«fiPitri<S«6 1 8-C«. h*eSKfc: 

X%h. 

[006 71 llOjl«Ei&5-3 0kVi:fi«)fc:ii 
H-X»«^5xi0>«~5xi0>6cm-»i:^ 
tC-^tlK, ««6 16,61 7t:{4, ^«OTt«*I>f:t 

20 y>f MHiK6 1 5^)#^S««6 1 8-C«, h 

}immii.'>x^<r)Ait>imifhixx. ^^^f^r 
6 1 ^^ms&<rpmsmm.}its:^. :«^0rcu, 

Y~\1V^^^Z.^£\^. NM<0fi«gpra«!|*l{i«6 1 8 
*JgjSLfcfii, K r FX:^ vV-U—f- ( »:g2 4 8 
nm, n)VXi^2 0 n s e c ) ^rggitLt:, iSttS+K 
MX^t\SiP^Vm^itV<nmMiiZA'yit. (06 
30 (D) ) 

[0 0681 isma^SimM. «;ltr, 

v-^A^tOlftlfi, ffS 5 0-5 QiQk.<M-9V 

R619«^x»<^:J'ffit:J:oT^iBtJBjftLfc. c:<^ 
^SK ( Z. Z.X\i.^9 yR) 6 1 9«SiiS ( t> U 
<llffi®Se) ^!»l^6 16,61 7fc:a^LT» 
(06 (E) ) 

[0 06 91 ^LT, KrFx^vV-V-lf- («g 
248nm, y-C/PXli 2 0 n s e c ) JrBSJttT, ^ 
40 |g(^i-C«^^'y) t?Stte«i^'J3y&RiBS-fr, 
^mflife ( ^ ClTliS^fcf-^' y ) <0««6 2 0.62 

1 i&mUfc. w-^-wi::*>;mf-?gKtt 2 0 0-4 
OOmJ/cm* , »it<{12 5 0— 3 0 0inJ/c 

2 0 0-5 0 OViZimtXtS< b , f-^'VlftOiWI* 

[007 01 ZffM. i^^blcStryt-ri:*kSr 
5:2: 2-CS^L/tX-;.^>'^^SrC*Ri5<D^:?y|S 

ffxcyi-yiTLt:, sitHLtimmtmkttimm 

50 (Of-^'yK (Wior, y>f He««H««8^biaJ:K:fi: 
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20. 6 21<0i'-h^il0~5 0Q/Dt^:-> 
fc. -':)6r. i!fii0Fm!BjfiW618-CJllO-lOOk 

[00711 ^iiafcJiSJg«!ttl6 2 2i:L-C. 

C VDffitCioTHfti^JSSr^S 2 0 0 0 A~l 
m. mt\i. 5000A»jSLfc. ^tT. X/ty^S 

i-yytx, wm&e2 3^fm,vti, €@ 
t&m6 2 2iJ^y^yi^t. ^y99VHi-)Vimi. 

ay if 9 hd^-;K«y X/ H yA»<?>H*as-r J: d ^: 

■eUT. 20 00A~l/im. 0!ttf5OOOA<oa[$ 

624. 625*JKSLfc. (B6 (F) ) 
[00721 

[00731 IIMi0ra4^S^n&»ofcA«. *if6BBi&#l6 
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T«»J:V>. ld60feJ±if:Lr*aLCDt:*|| 
011) 

[02l*l|Hgt<l:6TFT«Dm*rffiS-^^-r. (HHs 
10 012) 

[03l*l»B«=J:STFT<ofNWr^*5i-r. (Htft 
0!3) 

[H4l*|«HfcJ:STFT<of»05rffi*S^. (Utt 
014) 

[031 *IMH{cJ:STFTtJj:lffia6«TFTom 
*U6-r. (llitlH4) 

[H6]*||Bgfc:J:STFT<^ll*a«-^. (H* 

ms) 

20 101 £«[ 

1 0 2 S^br;l'5-'>A5'±j£^i-i:-rs»« 

1 0 3 Kfl^g^i&ijsta-fc-rsttjs 

104 fttt^f*««(i^D=7y) 

105 y^hmmimm^) 

106 hmSi {TlV^-'^J'^) 

1 0 7 ISSiKbill) (mcTtV^-^M. ) 

108. 109 Nffl^fttiftiWS 

1 1 0 mm&mi (k^i^) 

111 B#Sffi(ITO) 

30 112.113 ^iStl(^'nAtt<ttS<k^:J' 
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